І. INTRODUCTION
Solving the problem of dehydration of fish muscle tissue for technological needs in the production of frozen fish semi-products is possible through redeployment of the forms of bonds of moisture with proteins of muscle tissue of fish.
Muscle tissue of fish can be seen as a complex polydisperse system in which water is the dispersion medium and dispersed phase includes a large number of organic and inorganic substances. In various parts of the tissue composition of the aqueous solution may be different, such as in cells and intercellular spaces.
In the muscle tissue of fish moist is divided among bundles of fibers, the individual fibers and the fibers themselves. Fiber shells and bundles also contain moisture. Moisture amount that lies in various parts of the muscle is not equal, the largest amount is revealed between the bundles of fibers [1] .
According to the widely accepted classification of bonding forms of moisture with the material, proposed by P.A. Rebinder, there are distinguished: the chemical bond, physicochemical bond, and mechanical bond. Due to the chemical or physicochemical bond between water and matter, about 70% of the water is associated with myofibril tissue proteins.
Other classification of water and material bond, proposed by H.B. Chizhov, divides it on structural-free and bound [2] .
Bound water (ion or hydrational) is firmly held with mostly proteins, and other substances with the hydrophilic group of proteins: carboxyl, amine, carbonyl and phenol.
The interaction between the dipoles of water and protein hydrophilic centers forms hydrogen bonds [3] .
According to the existing notions fish meat can be seen as colloidal or capillary-porous body of a complex structure. The basis of this body is a structural mesh of proteins that are at swollen state, which include viscous solutions. They hold soluble proteins, nitrogen and mineral substances with hydrophilic properties. Bound water is held firmly enough with protein, its dielectric constant is close to zero, it has no solvent capacity, does not freeze at low temperatures.
Protein substances in the water environment are multivalent amphoteric electrolytes, because the nature of their interaction with water depends on the active reaction of the medium.
In minimal hydration in animal tissues is observed in protein isoelectric state where acidic and basic groups of protein molecules mutually blocked, and their role is played by other hydrophilic polar groups (cysteine, serine, tyrosine) [4] .
Isoelectric point of most proteins in muscle fibers, which determines the nature of the transformation of proteins in the process of fish treatment is located within 5,2-5,5 pH [3] . According to some researchers, the isoelectric point is at pH 4-4,5. On the isoelectric point is related to the ability of protein hydration and dissolution; change in pH leads to a decrease or increase hydration and solubility of proteins [6] .
Bound water does not play a significant role in the biochemical processes that occur in the muscle tissue. The removal of bound water from the muscle tissue of fish is needed to break its relationship with fibers by heating the meat, add it to the electrolytes or other methods that cause conformational changes in proteins and weaken hydrophilic substances. The binding of water with protein or other hydrophilic substance changes its physical properties that should be considered during the scientific substantiation of the processing of fish [2] .
ІІ. MAIN PART
Previous heat treatment that is performed in the production of various kinds of canned food is aimed to remove the moisture (20%), along with other major tasks.
The reduction of the loss of nutrients and improvement of the quality of canned goods is possible through using of organic and inorganic acids as pre-treatment and bringing in of low-esterified pectin. This allows to reduce processing time in several times, and preserve the organoleptic properties of native materials with significant energy savings.
The goal is achieved with using a mixture solution of hydrochloric acid and pectin for processing and bringing pH of muscle tissue to isoelectric point values of most of muscle proteins of mesopelagic fish, which leads to a redistribution of forms of moisture proteins bonds [3] .
As an indicator of the degree of change in the properties of the muscle-polysaccharide acid treatment, using water-retaining capacity of muscle tissue (MRP).
The proposed technology is based on the properties of biological polymers to retain moisture. While processing electrolyte polar molecules get covered with protein hydration shell. Changing the structure of muscle tissue reduces the number of immobilized moisture and increase free moisture.
Affecting the proteins of muscle tissue with polysaccharide-acid mixture causes the diffusion of ions in the electrolyte object tissue, water molecules diffuse from fish meat in an electrolyte solution, which explains the decrease in the total amount of moisture in the product and prevent losses during unfreezing fish semis .
The proposed method effects as follows, allowing to realize preliminary processing of semi-finished product and to reduce weight by 20% (Fig. 1) . 
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The experimentally set processing parameters are: temperature processing (t), processing time (τ), hydrological module (GM), and the concentration of polysaccharide-acid mixture (C).
In order to establish the optimum pH of action polysaccharide-acid mixture (PAM) dehydration process was carried out at different values (Table 1) .
For organoleptic characteristics semi-product has the following characteristics ( Table 2) .
As a result of the impact occurred changes of proteins (denaturation), which leads to increased muscle water yielding. This indicator reached the limits stipulated by the technological instructions for frozen food.
We have tested several variants of solutions with small values of acceptable concentration of 0,04 to 0,12%. The studies showed that when all things being equal, the change in concentration at this level has no significant impact on the MRP.
The study of polysaccharide-acid treatment of other species of fish, soiuy mullet, showed that our proposed method is selective and its use is conditioned by species and morphological features of raw materials and features of chemical composition. A distinctive feature of the target species is high moisture capacity in muscle tissue (80% moisture) and weakened structure of muscle tissue, which prevents its use in the manufacture of frozen semiproducts. It is shown that under the same conditions, the mass fraction of moisture loss while acidic polysaccharide-processing for the Black Sea and Baltic sprat ranged from 6.4% to 33% with a slight increase in MRP, but for so-iuy mullet observed a slight decrease in weight, and in some cases, significant swelling of the muscle tissue and sustained increase in mass, which is caused by the difference in the composition of myofibrillar and sarcoplasmic proteins of the objects, various fishing season, rigor mortis time.
Studies of the so-iuy mullet protein fraction showed that the muscle tissue of the target species is much less salt-soluble protein than other species.
CONCLUSIONS
The results of microbiological studies found that treatment with acid-polysaccharide mixture leads to a decrease of the probability of specific corruption agents development in fish semi-products after unfreezing. This is primarily due to the decrease in the number of free moisture -the main factor of growth of any microorganisms, in addition, lowering the pH of the surface layers of fish in the acidic polysaccharide-processing prevents contamination with spontaneous microflora. Such an effective influence on the spontaneous flora of new method semi-products is in line with the concept of scientific substantiation of thermal stabilization.
The resulting method was tested during freezing of semi-finished products with some of the prepolysaccharide acid processing, which had highly appreciated organoleptic characteristics and have appropriate documentation of physical and chemical indexes [4] . The coverlet is integral, with a strong guanine color. Uniform canopy, without large gaps. Pleasant, typical fish, do not feel sour taste. Bleached, inherent heattreated muscle. Elastic, from 50 to 100 g penetrometer effort that meets the soft tender consistency.
